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(54)Titlc: PROJECTION ALIGNER, METHOD OF MANUFACTURING THE ALIGNER, METHOD OF EXPOSURE USING 
THE ALIGNER, AND METHOD OF MANUFACTURING CIRCUIT DEVICES BY USING THE ALIGNER 



The quantity of ultraviolet pulse light (IL) incident on a projection optical 
system (PL) is measured by means of an integrator sensor (9), and the quantity of 
ultraviolet pulse light (IL) that has passed through the projection optical system 
(PL) is measured by means of an irradiation monitor (32), The quantity of 
transmitted light is divided by the quantity of incident light to calculate the 
proportion at which the ultraviolet pulse light (IL) is attenuated in the projection 
optical system (PL), or an attenuation factor. The attenuation factor is determined as 
a function of the integrated value of the quantity of incident light. During exposure, 
the integrated value as quantity measured by means of the integrate sensor (9) is 
substituted into the function to estimate the transmissivity (attenuation factor) of the 
projection optical system (PL). The output of an excimer laser source (I) is 
controlled according to this attenuation factor to control the exposure thereby 
preventing lowering of exposure control precision due to illumination variations (or 
pulse energy variations) on the substrate caused by attenuation variations 
(transmissivity variations) in the projection optical system. 




t ... AxT mxclmme U»»r •ooxc* 
«7 ... TrBMaJ.Bfivl.tr circulation uolt 
«l ... Control an It 

A ... tiom 27 

B ... lUtlala R 




A L 




F I 




LK 


* y -7^ 


S I 




AM 




F R 


77^ 


LR 


y-<y r 


S K 




AT 


a--* k y r 


C A 




LS 




S L 


V— 7 * 


AU 


* k 7 'J r 


GB 




LT 


y hr-r 


S N 


-fc*#A* 


AZ 




CD 


^U7*y 


LU 




S Z 




B A 




GE 




LV 


7h^V7 


TD 


f-r- K 


B B 




CH 


^-7- 


MC 


*7-=* 


TG 


r-=f- 


B E 




GM 




MD 


JU 


T J 




B F 




CN 




MC 


TM 


|*A/£ > > 


BC 




GW 




MK 




TR 


Ka=j 


B J 




GR 


*y W 






TT 




B R 




HR 




ML 


^y 


U A 




B Y 




HU 




MN 


* ^ A 


uc 




C A 




[ D 




MR 


*--y 


u s 




C F 




! E 




MW 




uz 




cc 




I L 




MX 


> *V = 


VN 




CH 




I N 




NE 


— v* i — A 


YU 


a.— =j-^7 irr 


C I 


3— h •✓itfT— A- 


[ S 


r^^7^K 


NL 




zw 




CM 




I T 


>r^yr 


NO 








C N 


<P® 


J P 


B* 


N Z 


— j. — • •>"— 7 > K 






cu 


— '< 


K E 




P L 


tff— 7 > K 






C Y 


*7*n* 


KG 




PT 








C Z 




K P 




RO 


/U---7 






DE 




KR 


tag 


RU 


□ v7 






DK 




KZ 


/?f7^^V 


SD 








E E 


31^ S-T 


LC 


•fc y h A*>7 


S E 








E S 


y 


I 1 


y tf^^-fy 


SG 


-sVfttf— A 







WO 98/59364 PCT/JP98/02840 

w m m 



5 

tenure. 

15 !/yX Flilg^bftS) £*§o Bft£S \Z& l/>T&/ Jlflffl £ : 
20 5 nm® iS£B3fcffl0>KfTOfc£LT, ^XA'sO&fgfgSW 1 / 



, ^tc^yZf.-' 7>.H • »J fcf- .mSXJry.Zt- 7>.K • X** >#5£<Z) 

10 ftjBSftSIttflWfSStt* $S2 4 8 nra^Kr Fl+yY^-fflOTL 
. ... . 3t.fil^J|^S.».tt.|4?fi.7<f >^*»WCfiA^nj6*^A;^: 1 S{5i :-«t.QS»fi 
CD&fi 1 ,9 3 n mtf)&fl- A )V7> ft SrtH^jT* A.r F ± + ->.Tl/— tf^zH fe §B5B $ 

fi. fl*tf*Hft»F5B5, 5 5 9, 5 8 4 ^ 6 - 2 6 0 3 8 5 ■ 

4#BB¥6--2 6 0 3 8 6^&$6> ^^tro^. 

J^±(7)cte>^x^vVl/-^^b(D^/^UX7t (i£S2 5 Onmiggj^ 
T) \zttLXffim<DmMm*%TZ>nmWteft¥MtttLX<<t, mtvm. 5£ 
25 (Si0 2 )£*^;U5 (m5 : CaF 2 ) £<& 20#fcbnw<Sfc*W-T££. 

2 



PCT/JP98/02840 



1% mm&) o>m\z. mmyt^mT (is>xm?) tK^yt^m=F (mzmm 

<D^o\zmmti.^%^\z^x\t, ^awiR^#i4$M$f \zfajEtziz\b\z 
■': fffln u >'X3iw 2o~3ofti^<! ^yxm^vrnMrnv 1 6 o-% £ : 

r^r^K^yt^mi-<DKmm^m^tt\zm^yt^±W(DmMmhiS:<^ 

20 ltm3 6% (=0. 96"xiO0) tfrtz D < ft*. tSjK^^OSifi^^ 

^z\r\ &%mftmmmT*mm*iifcUttmtLT. «fco»asrt&x*->Tu— ? 

25 3B5£fli:rr* 5 n*. 

»3fc£Bl£<fcoTM<08ftil»£Lifc<h;L5, ^i£«<D,TOft (KrFi 



s&TswttM&si©^. i&wz^commvfom (Kmikmvm&wm) a*e> 
%±Tz>JFm® wz.afrft?* mtfcmvtt. xitzn^m^mmyt^w: 

:;.yl»£l^2 7. 7%, (= 0. 9 5 25 X 1 0 .0:) ^cUKTLTLi^ • ! iTf 
^^.g: ;X5 v ;.. : : ' ;; V C1 CCJ Jt 7^ j|| ^Q^iftli ; • : ^ 3- ^ ^ ^ ^ ^ ^fe a j® iEM^^ ^ ^ «=> 
it, £XA±K1E^£ft*KIMft«.0. 2 5~0. 1 8-"^ mg£<&«*ffl/^^>- ' 

2 - 1 3 5 7 2 3^|g (*ir^ 5, 1 9 1 , 3 7 4 ^) tlT^S 

20 StCg^TjIIE8ft»7W#bft5£?lCX*:>TU-^^ 

4 



PCT/JP98/02840 



mz*%wi,t. ^<D£ote&&mftmwz%^xm^&^%nmx\s\®rt?- 
> £ s«± ic # 5 ®s£ x aw x (D mmjj m z mm? % z. t & % 3 <d @ m t 

mmmm^m***: m^7,^itLxmm^yt^mzxM?^x^^ 

%Z&&ft¥mzAft?Z\m'&Ji*)l<*-$:&lti?Z> d ttfXZZ. 

20 x. mz^x2o^?->(Dmzmmfo±\z®§£?%h<Dx&'3Xb^\ 
ffiBmytJL*)\s*-\i^Atmittz?t<DftmmmmzmmLx> wie-? 

7, ^ L xmmi$L&ft¥& \Z AITtS Att,mxT>;i/^- £Htt}-f 5 Z. £ $>XZ 
Z>o iiiIfB*g*HiMtf$6te> MZM%Ji*)l¥-}z-A£mR-?X? £<Dfatt&m 

25 sifi3M#tt£^tr. 

%jL*)\,*-Etm%$:W.t l z : mmLxb^\ st. mm^§eyt^m^<D^m,ji 
^ji^-^mm?^>mtiiJi^)i^-mm^\zmmLx^j:^ a £bic mm 
A%jL*)i*-Etm%£mmtt&^*)i¥-mi%£<Dm&^^ m 



5 (Dm&mffi\zttT %mtt&&ft¥%<nmmm%W)$:tzmtz> £ o \z lt t> =t i>. 

.15 ^:;k-£-#rp-^ ' 
20 KlfA^*f8^{3j;n«. &&ft¥%\ZA®TZAItim3i*)^-<DJL*)l¥- 

6 



WO 98/59364 



PCT/JP98/02840 



' x*;i^-£|rmb/!^ 

15 

LT, suieSB^^dAltT^AItlgx^^^-tC^C/iBfi 
tcAlfr^A^x^^^-flchfisEMM^iitlcS^UT, ffiKftjK)fc¥56 



,r - bi 3 \z*%w(Dm i <Dnm<D%, miz & n s & p l ©ss^ <£«)•':•; 
. Efmmm^mytm^^yn-^^- hT&v ■ •••• • 

ei 7 tt-e 3 onmnmrn \z & n thss a- * - > £ * m ©-#j £^ 

HKt *moi9i§£mftmm<Dmmf$.Z9rsL> CKDBIllCfc^T. ArFX 

;i/7>^I Lte, Uft*£m*Wt<DffiT*ft&*\tWW\Z^y^>y2^%t z ft<Dl>] 

8 



WO 98/59364 



PCT/JP98/02840 



W)^ 7-^*^tft*-ATy^>^n y b (BMU) 3£iID. MftcD/W 

(OK r Fl^y7l/- tf^t. Xte^<7)ft!}C7)&§ 2 5 0 n mgg&T© [✓--tfttSP 
10 >X£7A, 7 B£0fcSk*-Ag^tt^£iirr;7 7'f 7< U>Xl 1 HAM 

- ' -f So ciOcfc 3 H, *m?tt:7 7>r i/>xi 1 fi Bg&##jfg 

■ - 23 5 2 8 9-S§-£fg (3KH4#fFm 5 , 3 

• 0 7, 2 0 7^) (C^^nTlAScfcotc, 7?<7-f U>X^H?ij{C2^iES 

v '-i5; : i 2 #Efi£nw£. fH}E& o & 1 2 n & , : ii t^mm^nwrnu o ; , ' m 

*1 2*<7)RlFr^W^P^O^ML7 t c^^A°;i/X7 , cI Ltt, £#sg 

W=L- y h 3 Orttf^tUKiaBISSnTfct), y h 3 0 tt. Ox 

^ U-^-tr >tt 9 (D&titfa #,fc 0 H^WKS^^ P L K#T5&HA°;U7.ft 

Tct^lC, #l*&£l/>X£7 A©itfi(Ct*-A;0°U-y^8A£KttU 



t*-AX7"'J y$ 8 ZmMLtz^/VlXft I UJ. □>T r >+M/>X^ 1 4 

5A(lA#J-f3o @^7*^<>H" 1 5 Ati, ^U«'tr^¥4- 1 9 6 5 1 3^ 
$S (*®^fFl£5, 4 7 3, 4 10^) fCMS$nTlr^«t5t, &#ft¥£P 

. St^TSo l/f ^7^7 7< > Fli 1 6 ^Clt @^^7< > h' 1 5 Ai 

> KflSflTl 6 ©H^T*.^ > H i 5 AT* 'J «y t^£^£*l 

: Ltt, .^fftfflv 1,7 . 5 : ^ l- 8 v :ms^.zj^y 

BJt:/^ > H 1 5-AO&BP3B. XttBj»7*"7< > h* 1 5 BOB8PS|5©SaiBffiH. 
&&mU>X%l 7 <hin>x>1tU>X^ 1 9 <h0^j5K3S'»c«k-3TU^^;UR 

/4, 1/5*) T. TO^PLOMHil^nfe^IAWiCUyX 

¥fTKZttl£JR!3. ZttiKgiEft¥®rtT?;£S:£|fi] (^TMl^MtcTO 

10 



WO 98/59364 ^ ^ PCT/JP98/02840 



Z\<DtZ> U^$)lRte, l/f^J^f-/2 0A±l:^f«n, 
5 y2 0A (1/?5)IR) «2^tuM1, SJ>'[sl^^OT®i$ij^a--y K 2 2 

mw±fc<DW}ft£mnmtz> □ > e^-* £ o 2 7 ^ ■& o»it 

10 -15, ^XAWte, ^IA^y.WH^lTZfJl,hXf-y2 4Z±(;© 

mz'feoX2&7Z®W)TZ>XY^J—i/2 4 XYil:@^^n, ; Z>^;i>Kx^- 
•^24 Z&tfXYX:r-v2 4XYct0^XA7x-->*2 : 4 75^$nT^?>/- 
■ ' Z h X J— v2 4Z fi; ^IAW©7 * Xft S ( Z ?j fi^iS) , 
.15, £ WLTO.XAWWM h 0 

yj^T^Tt^^P L(D^ffilc-&t)-ttii^., XY7f-y2 4XYte^XAW£> 
Xjjft^tDm&fc^ RtfXyjft, Y^ISJ'n.OXt-^ e>y$rfT^) 0 z^;uh7; 
X-V2 4Z ("}XAW) <7)2#:7Cf$&M, S^'[Hl^^«Sg«J^JLX->> 2 
5 1*1 <D V— tf ^#fHC <fc o T 'J 7 JU* -f A (I W-fiij $ tlT ^ -5. . C ommZkRZS 

CJXT^:-^^) {£. XY^f-y2 4XYMIt < JkUfammmZft 
3. ^7XAW(7)leI^|SM^, £frJM 2 7RZtmmm3--y h 2 2 £frUTU 
Jl/7>x- V 2 0 A^BST 3 d £:TMlE£tt5. 
i$ij^^2 7te, U^^;U7.T— v*2 OA, MY7f-y*2 4XY<D^tt 

fflD.-yh2 2RZS2 5[Z&Z>. ^LT. £3Eftftfl#(cte. l/^;Uy;x-'>* 2 
0 A^^LT^A;i,X^ I LO,ra^^{Z^LTl/^^;UR^+X7j[^ (Xtt 
-Xyjfp]) tC&gV r Tf^S$ni)W{C|WlM/ILT. XYXf-y24XY^l 
Tl/^^;URC0A-^->^(DSl7tm^{C^LT^X/\W^-X77fS] (X«+X7j 



4oJWl^7<>K 1 6 B^yu-H«^^g^©Ufi?Jl/Xf-y2 
0 AO»»<!:l?IWr*fc*©flSH9^fT0. MlCiftflfllSK 2 7 «. ^IAW1»§ 

lt. i3tn«2-7 h 3 o tbmmLTmmtmxis-'r>x$:%ft?z 0 w 

5. £X/\W±<Z) l^j/a-; H«^O^aS^M^<Z)Ji^^iSiffll^2 7fr 
b^Mfcx-y h 3 Q\Z^t>tlZ>£, m%%m^~v h3 0ttArFl+y 

■ ptM}&&: iZfoCT. jfeMft&^£^Hw±(0i>$>* b^S^TiUE 

imibtiu^l;,^ a r Fi^?t/^g Troto S 

v h^^O^M3t©*l7l^t, At FX + ->Tl/— -tt-'^ii i oi)563t*«fi?jt$ 
tBHJ; 0 fc*8BW*ex* 3 2 #KI!$n. ■ ,TOt^x? 3 2 (ffttlBm^fcBtt' : 

U-^-fe >1f 9 Mil^l^ 3 2 O^ttlli^^ffltiTS^^ P L (DMM 

Mft8s6. 1/>X17A, 7B, Il^^-fy-fl/yXl l-i^>f>fl/> 

12 



WO 98/59364 



PCT/JP98/02840 



5 a. 

;.15 ; • ia' : 2 : -{C7Kl; e fc.o (I ■ XYXx- 'i> 2 .4 >; -X : Y £§ESj€ TfiB&*rE: - 3' ■ v 7 

" ' 2-OS'5tffi?^aiK5t^PL<Z)lt^«J*K:l9:S$ftS. ^'LT, ArFl+->7 " 

v—#ytm i w/u^wpi^^nT, t'-Axyj 7^8 (cAtrr s^a 
^xft 1 L<&-awEW$ttT. »rarLi<hLT<>Tyi/-^t> 

+)"9l;:A8ft5. ^nfcttlC. ^^^PL^ffliiLfc^n/Wl/XTt I L 2fi. 
20- flSWlt-^ 3 2 KAWC, < >x^l/-^iz>-y-9 <D^tti^ ^, XtffiBWfc^E 
-^3 2 O^itJlf ^ttM^J(CB5tfliiJ»a- >y h 3 0 (C©D&i;n3, 

021:^^1, -f >f-^U-^-fc>^9 0^tBfll^tt, »3tftiJfHi-y h 3 0 
(*I-Ct°-^^-;i/H (P/H) 0186 1. RtfT^n^- xv**;i/3S&S§ (OT. 
TADCJ 6 2£ttLTA#X*JU*E i tUTfcfcaSifi* 

25 tt*8B6 3, RtfA*ttt*flt#S&6 4 KflWSSftT^*. 



10 



• 



;UK0K6 5. WADC 6 6 £fr LT3ifix*;U=FE o <h LTB&jiM (M 

j&x*;U*-Eo£A&rx*;i^-E iTI$JfLTiS#ft3M$PL<&8ifisfs (ft 
5 mm T (=Eo/E i) £#fcbU SiiJLfciSM T£3gi» (ft 

3$) «»ffl6 7 ctt*&rs.. A*f^t*«^af5 6 4-eii A&Ts&ftA 
;ux7tsnA*fx^;^-E mm) LT\mmx*)i*-e*n&L, 
wmLrzxm^ji^ji^-e^mmm mmm) mm&6 7 Asm 

10. mm) mm^ent. mzznzmmm (.mmm TzmzzftzAm&x.*^ 

. i. ; , e (Dmm ( 2 &&±<&ifc;fc»»,. IBfgllll) T • ( e ) TMU 'd'cD 
BS&T (e) £«'J 6 8 tilts. -TLX, ^7tB#lc:33M 

, . 6 7ii Attytmmft® 6.a& b {jw&sns A»*gx* ju^- e * u 

.15.- ; L QjSJifi* (jfcStfsJh T : ( n ow); £.<0:ffi5$# (ft^>, T-.(n 6 w ) : . J 

i, RtXSii^ (ftg^) T (now) $fflUTOlAW±Ol/y^ 

ff-fflttS* K mr5 ^ t £ ft v * fc a* b &yt £ ft o m £ v> WifE \z -d g , 

x\t^m%mm.(Dummm^%m^^mm\zftt>ri^. 

25 &f\ H3O^fy^l0 li:fiUT. 0 2 KtkTJ: 3 £. 381+1^x^3 2 

ft 7 70 K 1 5 B<Bjg£WftW!P##i o o x»cKS$ns. d<B0imi. a 

#tt¥^P L{l^r5A^x^j^-<DgAM<hjSii? (iM$) <h©l»£* 

*5(D^iWT^^tJ5, U5 L ^;uR^'i/5 1 ^;i/7;x-v2 o A^bio^n, 

14 



WO 98/59364 



PCT/JP98/02840 



— : J2 0 A(Dfe£bht>tlt£^ 0 f L/t, A r Fl+y?l/-+f)t 

^^$n^,o fLT. /^X^Tt^d. 0 2<7)AWttS*ft#g56 4T*te. -A*f 
(Ma^) 3tliia$ T (=E o/E i ) £HttiT-3o d 

.15 . &\Z> Xf.'77':L.O 3 iCiJ.HX, •J7lMli.2£:y.h 3. 0 f^CD^ii^ (MW) ' ' 
S»SB6 7Til fll&tf 1 -> 3 -»/ WW»)tli#(a{C^LT+^vVraiH'|c^S--ia 

*n-ffl(rawi7f, #thay^T©A»i^x^;i/^-e, %.z*mmm (mmm t£ 

TPt(DA^XW-e/5Uy 3 7 b0Sft<Z>ffiCg«<*tt*ASmx*;U=F 
tLT^s ec~Sl 0 s e cT&3. ^LT, 7j77'l0 3 <D2W (ia 

71 0 5C£ffLT. Siim ?H^gB 6 7 Tli. — ®©AW&X*;M? 

25 -e<0Hft£UTftjBft^ PL T (e) fc^fcT^'je 

8 letter*, cnii, awx?^-e itc*rrst$^^PL<i>s®^ cm 



Kftx/^I/^x^^^-) ©g«£E a [W] trs. SIC J^TT«^-©ai* 

10 s^^to, y bvtcDmytmmommzs [cm 1 ], ^(Dm^tm^^ij^i 

, ; CD^ ^Ljmm];,. 111$: I- [ J / c.m ! ] iitSfi; •^jtftJt^'^X' 

AXf-/2 4 : 0^IM«|J]||Vw 1 [mm/ sec &<Z)£.-5 
. >V,w 0 =f ,.(L E 0 T 0 )/ ( I' • S) •. (1) • ' .,>,> • ■ ' • /- 

15 , , f^R£?X7\W£^ , . ; . V. 

±wxa*j^wh(ci/vx h^'^^nfc^.xAw^D- K^ns. ^ur. 

20 Jl/Xx-y2 0A^IA7f-v2 4O^^5^n, ££4>[5]#!^&b" 
. tlfzm&T'A r FX^rvTU-tl-'^illl^/^l/X^^^^^^n. Of^V- 

'&> &m\Z~Zi®77l >Kl 5 B7i^^Tl/5 L ^;i/R©A°^->^(D^XAW± 

25 7< > H 1 5 BmSSWMP^tiHKte. 12] 2 £>AMft»«#g& 6 4l;MJ 

-eLT, 7.xy7°l 0 7 K£(^T. AjUTs^ftStCEl 2 <?M > x 7' 1/ - ? -fe > 
it9, £-7*-;UKIe]S&6 1 . WADC6 2^^lTAItX^-E i *i 

16 



WO 98/59364 



PCT/JP98/02840 



IS^ttSAStX^Jl/^-E i iZ^VitglDMnm&lkCT&ZtlZZ.*)^-*: 
MLT^n£T0AWEx*j^-e£#«K CWi3tr»b(DAI[,tl7 
e £2®$ «ffg|J6 7(3^f^. ^©Xf7/l 0 9£*5H 

5 t. m&m mmm) mnue 7ttt «<j 6 8^^m^taLrzm^m mm 

m ££TH»T (e) (BP13. Sig^x-*) (;f(DA^x^J^-e^ftA 
LT. ^©B#KraHTS«E©S*5t^PL<7)Sig^ (M«) T (now) 

£gaju ^aiL-fcjgi§¥ (.mnm t (now) ^«tjwsiJ6 9(c^j&-r-5. c 
w) \zmz)Uxm^vixyt i Loa^^im-'*.: .cciTtt, ^x/vx^-->* 

15 2 4 <D ;£3titM V w £ : ( 1 ) £ CD V w„ ?&> <=> ^fc £ titil/vibOt ; -^XAW , 

fcm««fc^. BO'S, S*3t^PL©Sig$ T (now) £>^ft£ 

ffij&-t3cfc3{c"(^<Dj§j&E£ (MSI) T (now)'tCSJtW$-frT). A r FX 

t lC^S£J&tt^PL<0jiifii?5 (Mai) T (now) <&ft£Tl. 

siett.^ p l mmwm&m mmm £t 0 , a r f x* v*- u—y-*^^ i 

jKDgtPHI (MM) £ E 0 £ LT, ^XASTW^A^XtU L(AM£-£ 
ICtSfcfcOAr FX+->TU— tf^filOBStii^^E, tTSch. E, TOT 
25 (Djr^l^^bn^. 

E,= E 0 X (T./T.) (2) 

MSB 6 9 it. ^ffiX%s6Zm&t%mK^)lZftl L©ffi*ri< (2) 
^ct fljRfcifcggiti^E t tteZ^o \z. A r Fi4y?l/- tf « 1 cDibfi (56 



10 7-11 0»C^oT^<7)fl#|yjWIHTS^^PL0)aja$ <Z) 

Wtti^Mf9*<fTt>n5. -?-LT, £2ES)b&«ift 7 Lit mmtZrvy' 
5 1 1 1 ^bXf7 7°l 1 2 izm^LX. A r Fl+yTU- tf 1 ©fgfttff? 

^©«7tft^WiS$nS Ufy/l 1 4). #(7»3 >y h^^MTO^flC 

«. PLUSES* a7f77*l 0 (MS 

20 PLWSifi* <««) T (now) ^SE{kLfc»^lc"{i, H^ft^^ £- 
^(CLTfe^T, 2ifl$ (MSI) T (now) fcitffl Lt7I/Uf- v 2 4 

25 »££ffiTS#, S«3t^PL©aiS* (ill) <7)^t(7)|tz|i]75^WcCo 
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HI 1 <DU^$)lZT—iS2 0 A (IsT-ZJVR) 0^Ii|$VB, ArFl+y? 

Vm/Eni=Ve/Ee (3) 
£#b. Vm=Ve <!:7i4(D**M* Llri. £43, d CD H- H 2 £>«j£ft¥^ 

*^-e i -izis^z )iR<Drt*->mftm (=mwm®p\(Dmmffl<DMm/u3 L z 

• A^t^MC l^?;UR ©/^ £ / P L (MS s 

"' ". 30 <fc £ & iir £ <& <!: ft '5 , C tT-. ■'^^->ii^#Ul/5 1 ^;VR(btetf • 

36PL©3iS$ (isf) ^iT. .-f >x^U — ^-fe>+J- 9 £ftLTfh " 

«n<5Aftx*;U^-E i . MS^Ex^ 2£frLTffffl$tt*aigi*;i, 
■=?-EoSfflHT. l/3^;UR©A-*->iii&g£ CM&m Sfi:fiX©HST'R : 
(X). fi*)t^PL©j2ig^-(«g^) STttnH ^TOiCI;-r)S^¥ 
20 ^PLWjSiS* (MM) T^*£3 0 J;0iE$6K:H, *-©/t*->gjW©H 
»TR (X) Kite, BS^Oh'l SAStfpJft^OH 1 SBOSWj: 

T= (1/TR (X)) x (Eo/Ei) (4) 

^^T, ^-T0 4(7DXx-y7'l 2 1 KfcHT, &J£ft#£ P L (Dm^mmzM 
25 MM^EX^ 3 2<D§5tffi*«S5t$n (0 2#HB). U^^^-v* 2 0 Ai:(C U 
^;URA«ttH$n. Uf^J^r- y'2 0 Attj££M$&&B£;£ibT5. #© 
^T7 7'l 2 2t^T. 0 1 (Diaija^ 2 7CtoTW^MS©*7 h3 

2)iR<Dfe£iift(Dfowx\zttfcTz>^$->m)&mTR (x) a^aistts. 



• 



(WIIHH 1/f ^Jl/Xf-y 2 0 A (U^JUR) ©^^JfeSn. ArFl + y 

5 ^LT, Xf7 7'l2 4T, IliWi^-y h 2 2 &ftLTftm2Wt V?->? 
)Wj—V2 0 A©MX^£$iJHI^2 7 n, AVI'XfSftSfC-f >x^7* 

>-fr9 ^LTf^JSnSA^x^J^-E i **fiS5gSiS$ 
H-*ffl56 3, R^A^*IS^6 4(Ctt,^$tT. 2^^-LTIt 

asnaaa^ e o t>m&mmm mmm pint 644cm* n«, 

. ■ x j: o /v\s7,Myt0-m®& QM9mw*m&<Qrt?--> : M&mvR< -ex) • £gai- 

. U W-ffi^Srit&iiM ff-gg|5 6 3, RtfAl^fifi#g& 6 4 lc« 

• ,^-r.$. 0 .Aft3fcfi«&?&6 4T(i. A'JUX^ftS^AMx* E i. tdWA 
'! * - >ig$^ T R; ( X ) ' D fcft £8t# LTAlgl^-eJI 

is tB Lxmmm ; mnm).imu 6 : 7Gip,u>. • -;£f g-A 6- 3 

6 7«t^ *©Xf77'l 2 6 TtHM&T W*>VT<7 )VR1fi 

^6 7Tlt SMflPL«$ T^AI^x^l^-e^M 
. »T (e) ibTJfctfK ££>«|&T (e) ^/t'J 6 8f:»§, 

xy7'l 0 6 EI 1 \Z^t efc^lck? 1 ^ ;UR&tX«i7XAWa)3t3E*«M^ 

25 £nx. A r Fl+y7W- «iS 1 O^^MteSn*. LT, Xr^l 
2 9tC&0>T, m^WTffiftfHfflln.x-/ h 2 2tCJ: 0 V?-? )\,R(D$LW.X<Dm 

TR (X) #H2 0AWftS«#gB6 4K{fcj£Stt. Alt)ti«M6 4ttASt 
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X*JU*-E i «©/^->aasUTR (X) **i;fctt««#LTAtflSx 

7 7'1 3 OlCfctrVC. i§» (ig$) ?KHgR6 7TI1 7x7^1 2 7 T: ;< ^ 
'J 6 8KK*£nfclW»T (e) K^OAItfcSx^l^-e £ttALT^ftcQ£ 
5 ^^PL©iI$ T (now) £*i±JL. gffl|g&&ii3!lfflffi6 9 

^UT, mm^& 9t(t 7f>^l 3 lKfcHT. Xf^yil 
O<fc|p]ftKiSjBft1fi£PL<0Sffi$ <&3&I&£fflf8LT£xAW±T<& 
HRftAMI/Aftl L(Dmmtf-mtteZ£o\Z> A r Fl+y?l/-«l ©m 

10 7fy^l 1 1~ 1 1 4 tmm-Z&t)* SSEi/a -y hfc&'vWjESattt, 

tot. mytmmm%imhfa±.LT^£. • ■ ■ ■ ; •■• ' • , • 

£$n3'&<Z)tbT.V*5a«. ffi^lC J; o T I P L 

£STTOT (e) Wi^^CW^Snfe^^, -fcClT. ^27jrS]fe(3^ 
«T1 (e). T2 (e) £#«>Tfc£. ^MftEMCttitS^lSHCJ&ST-e- 
«Tl(e), T2 (e) £«H#lt5 =to \Z LTUk cmaoT, V 

foxu^m^mzib. &mmzm%:muMtffit>nz> 0 

(ms^) rosE»st>tfS!i-rs. in -s. ±&<Dt& i ditffti 2 <onm<D&mz 

jvzyti L<Dmttw±&<D®vimm\z&?T\z&zisay hnayttoi®.. 

^3 7h <OWt Mft £ T £ T+^0« L & ^Z. £ tf$> OftZ. 

91 



SfeTEl 5©Xf7 7'l41-14 5 K&^T, JT.1 0H.JfiW^SgO>^x«y 7° 1 0 . 
10 1-10 Stmmz (%2<D%m<DM1&<D7>7-y7l 2 1-12 7 £ |SJ*£T fe«fc 

■ A#fgx*ju*-- e ^Mia:^ VT^nmmm- mmmy t (e) £#«>t . 

.. * ^ U 6 8 IllElfcT 5 . & C . i^f7 .7' 1 ' 4 7;-~; 1 5 O.C^^Tri^^l/i (/> 
. .. ^.a©&i;3^.&PL^ 

15-.- : : . ,-. , "V:.. ■ 

: ■ . jy^w k . 7x7^14 6 -csj&ft** p l fcw&iiag£ $ n 5 m± <D&ftm ; 

(C^f^(DT-v>^j!jQ^fc^*^,l^$nAc^lT > A r F X+- ->t V—*¥% 
IlO^ffitn. Xry^.l 4 7 Tfgftff it^b^Mi^ t * 

IHI'jU ^^<7)B#P b 1Fb^HTX^7 7°1 l2©ArFl+y?l/- 

SB6 3{c*vjt, iSifix^^-Eo&tfAltx^u^-E i «fc 0 ftJK3fc¥3fc P 
LtDigji^ T (=Eo/Ei) £J?ttJU C<Digj®^ («g$)- T£ 

W^6 7Cft|^„ -«Ms$CDit?|i|^^[HlMOigL. 
lf?l'JW7Lfc<h#t«j^«7.x7 7*l 4 9^bXf7 7*l 5 0fC&fTLT, i§ 
25 i» KJ¥SR6 7Ttt, &12^&P L<7)igiM (z$«) T£^ftA 

I L<Df£ft#±frbM«P B 1 t (BM&T (t) tLTfflL i!<Z)H» 
T (t) ^^t'J 6 8{Cl2*TS. -e-WKI&T (t) tLTfi. ^86&$t£*£ 

BI6(7)ffl»7 0C(1 £^;U*ft I Lro,^W^ih^(7)^^^PLcDigii 
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m t (=eo/e i) <nmt(D-m*^L. z(Dm6<Dmmt®M& 

Ac. *»7 0AH »«9haiJffl»3WIWWttt*&$n5AWx^^-E i <t§ 

^A*;^7t i L©sawf9±^fctt, p l ©asia* (««) t«- 

MLfc»iai^Wt©«|»T (t) tfKtfcSns. 

• -e-W^WitSB^^tt. 01©i$!W»2 7^0'2 08a^ il 

- "Xtt, 11$ (11$) 7TI1ADC 6 2 OAltl^J^- E i 

- 7' l 5 l fc&^T. (Ms¥) ; iSbWe 7 Tli, £ftkM,Xft I L : j»- 1 

7*1 5 3»C*5HT. ^CDAI^&X^Jl^-e . JkZfXy-y 7° 1 4 4 T;< 6 8 
■KffittSftfcHftT (e) «fc0 49:*^^PL©'3K«E<7>Sja¥ T (n 

ow) £;fc#)&o ^E-UT. KTW^fy^l 5 4TH 3 C7f7'.y 110 £PM£ 
20 T (now) <0£{fc «fc 5 (C&^A'jUXft I L 

(D&tiZmmL, &LTZtv?1 5 5Ti£SS3ttf«&7T<&£T. Xr7 7'15 
2-1 5 4©ftflsa«j»0 3g£n<5. 

^<D&. Xxy7*l 5 5T^BtWT7U 7f7^1 5 9T19©-> 3 7 
MK«^0Bttatft7T*<!:. 7t7 7*1 6 OT£g&0» 3 y h««^0>Bfta< 
25 te7Lfc^£5*>J&*M£$ft, 11^7^7 LT^&^chtiCfi. 7x7^15 1 
\zm%. :®i^l:lt 7X/\7nX-v 2 4 75^(7)^3 >y h^^^^^^&S 
K&Wf S££(CXxy fc:>7'*T&D. L0MWtttpWfLT^ 
Sit*, ftfftt^fy^l 5 lA^^fy^l 5 6JC^fTUT. 
«»8B6 7«5feT^OB#^TA^7t*«^g|?6 4^bM$ntl^A^I^ 



)W-e. WXf7 7"l 4 5TsE»<*nfcH»T (e) 0 « m&<D&&ft¥ 
&PL<Z)jgj&$ TA£ft-^T5„ fit, v hfg«^£>££ 

^5t^^5iiHUlCX^7 7°l 5 7(CiD^T, ji» (M») \%M.%§7\t, 

%^\n^7,% i L^^^^bcinsT-w^^rBi t , RU^^yy' i sot 
thrz>, mmmrfi t ^ o T-vmrnm mmm t (o) oi^Tct 

T*S^i9lfi«^|P LC7)^c7)}g$>p (M«) T (now) £#tti 
10 T (now) =TA • TB/TC (5) 

^77 ^1 5 2lc&frL£<!:£K:ft. P L cdSM (M«H ft® 

; Wi£ (5) ^t^^.^E/T. mftmmm&ftoo z\(dxo\zlx^^sv : 

i ^^<A^3£^#Wfc>tl,: Xf7 7'l 6 0 X'±UOy is 3 h tI^CO^^* 
•••• 15 ITT U £<htt;l;X 5^:7*1 6 ilfC£ftftft^<&T:t5. ■ : , , ^ / " ■ ; ' :i :-va; : j 

H7(DXx^7°l 7 1(C&^T. SIl(7)l/^7;i/Xx-v2 0 A_t\Zl/^2 )IR 
#D-K£tl3„ *©Xf7 7"l 7 2ld&^T, I»0^IA (^I'AWi 

25 4±ICD- KfS. ^tC> 7 4 t&^T, g] 5 (757; x y 7 1 5 1 ~ 1 

6 izr<D®fttmm\z> ®%yt¥%PL<Dm%im (®») (D^tzmwrz 
i/\wi^y 3 7 bmmzmftTZo 



24 



WO 98/59364 



PCT/JP98/02840 



mo (hiss a* * - > ^ms.mm-cm & £ n £ . 

10 SI^t^M Ux-vA-) Tg^f 3ij|-&t;:t)MT5^£#T£3. 

^ A-tDii^Kfi, 0iJ;U£E! 3 7 1-1 0 Stf'i 1 1 ^fer^XiST.- ' i y 

15 -HT«* <7)*M£& 0#5 CiMife'T .' •-• -..5.: ',: ">"■: : ^' \ : .< .* 

^«6Cl©«gsp^t£thj||LTiaiftLTV^. fix, HIK©8ftl$K:te$«tt 



MKtes&mv-fe<D®m^znz&?izmftmzm®Tzz\tr\ &&rm 
Jk o} ti&mmomt v> m\m \z n& \z -? x 2 % mm Ltc^mx <d ms^ £ • 
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w 3< <d $g a 

5 T, 

2. m*9Ti Ke*'©«j&8*MfcUT. - . 

• • mmm&%m\t, mtz-?* z zir u xmK&&yt$mz amt ^a^i&x* • 

is . .. 3, \zf&M<D&&&ytmm\zLx. , -^h- ■ . . 

• miz-?7st7<Dmmm\zm-J^x, mzvz?zftLxffim&&ft^mz\%-r 

5 ASttgx*;^-£*ai-f S d <t ^atTsSJKa^M. 
jttt!S&J£8ftgftti:. WlB^x^jl/^-ti-A'chHiIfBTX^i^lB^SL 

5. It#«4lcE*©fijB8tt$«£LT, 

ffilB8^x^;l/^-t*-AtMI2TX^^(D^iaiflB$?iJfflLT, ffifET 
X^*^LTffll2ajK3t^»CAI*-rSAW«x^;^-&»tHT6C<l:Si|#a 

25 tTs&t^ftgs. 

6. W#«4KIE*<&!S«8tt3£llt;:UT\ 

7. !f*^6JCf2fW)&J£8ftt£§iCLT, 



8. mxmi\ztm(D%;&m%:'£m\zLT. 

10. St*«9-|:EaoDS«83t^:LT.- 
- fi)fEAttx*jl^-ff$J^te, SNl2^7tx^;>'^-{f-AiffjfaTX^i^ffi 

m\f 5 e: * mtMftgim: :, " • . ; 

« £ltM3Bttx*;i,*- fcf - A i HfffBT X £ <h b 9JI27 X £ 

*^LTW«ai^^»lcA»T*A»iKx^JU^-Stt38-r'5c:<i:^»t-r 

1 3 . i \zsm<D&&&yt&m\z lt. 

1 4 . 1 3 CfHItofijBBttgfil:: LT, 

HaSB«gWtt£tS^tt. iifBA^Igx^Jl/^-ti^-r^HfllB^Tt^^fD^ 
»Wft!lK. MfBE^X^U^-e-AtD^IB^^^^roTO^itLAc^ 
W^i§^r B 1b^T^MfB^3t^^«a«K^fBttT5 C <h 
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1 5. immi 4iztzm<D®Bm%:i&m\zLT. 

mttsbfz®,mmizg:z!^T> mtzmfa±\z-$?L eti^Dti^wt^ d t 
17. m*i%4\zEm<n&§emft*£mizLT. 

• .^-SCch^^tT^^^^M. • • . ■.• . , 

• ■ 18. 1 {CI5»<7)^»^WC LT, ; 

-is ,i 9. ^*£»/&2nfc/^->£m^ 

ffjfSTX^^LT^s2S^#m{CAWT^AM^x^;U^-{cj^i;fcHfjI2 

20 T^^^Tt^lo 

2 0. W^IPtl 9lCf5i&<D&im7tgglcLT> 
WC««W»tt, MTX^^LT^Ife^^^fCAMI-^AW^x^ 

2 1 . If IS 1 9 \ztm<D®&&K*£mz LT. 

25 iWaBv;^<7}j§»{;:Sc>'^T. iufeT^^^r^LTHfllSS^^^ICAW-r 
2 2. If^Jil 9(ClS^(7)W^gM(CLT. 



* ^ LTHtiie^7t^(cAit-r s AitEx^^+'-^^tur-s z\tz&m 

5 <h-T5fi:«»^lt. 

2 4 . fj!*JI 2 2 fCia*<&&J&Bttg«IC UT. 

2 6. rnxmi 9 {ztm<D^mmyt-mm\zLx: . • : • . 

!ft x * JU*- ff:« £H l3*-f 5 C i: £^miT3&i>&ft:gMo: ; " ' V 1 . *V ': 
15 , 2 7. tt^JS 2, 6 (CEifc<7)^^^e^UT, ,v/.Vi V< ^v--" 

2 8 . If 2 7 KfEUcO&l^T'egMlC LT. 

^^LTtfIIS^^^lCA^r^A^x^gi/^-^tt^i|r^C<h^#^ch-r 

25 29. sure 1 9 \zmm<D&&mytmwiz lt, 

3 0. vx^ic^^$n?tA^->^^<DE7tx^;u^-h'-AT,TOL < $ 
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io 3 2 . it*8 3 o \ztm<n&%mft*£mo)%mxmz lt, 

•15, SAI^x^u^-^gaiirsdt^^ 

3 4. »^3 0{Cf2«g©^J|^B(D£!3t^4ic'tt. 

20 3 5. IS^Jg 3 4 C!B«0«:JKB3t^ltO«!ifi^ffi»C LT. 

3 6. If*Jg3 5iClE«©S«8^ll©8!ji^}S»cLT. 

25 *»3tS«0»ifi^ji. 

3 7. M#mo\ZftK<0&&8ytmm<D®&%m\ZLT. 



3 8 . mim 3 o \zum,(D^m^m(Dm^mz lt, 

M fB&i^Tt^ ft b (D It tB x * j M^- £ n-a mt 5 *t Iti x * - ff-ffii] £ £ g ft 

3 9 . §&jrii 3 o iztmfD&mmytmmoimmjjmz lt. 

4 0 . 0 lCf3«01ft«ff)t&110illii^|£t LT, 
ffl«B«3tX^;U^-t;-Ali, £tt«<Z)8fi£WTSX*;U*-e-AT&3 

10 4 1 . ?X ^ l;M$tlf:/^->^plif ffi^i^j^- h'-ATIJ L s£ 

. CI <h£> . , . :> 

4 2 . W*II4 1 UT. 

20 4 3. »*IS4 lKIBtt<0«ft2rj£K:L;C\ 

Mie^7tx^;i/^-t*-AchtflfBTX^<h(7)^4M1f$g^$ijfflLT^ tfifBT 
*^LTfflrea*3t*«tcAWT5A»il8x^;|/^-$^5 Ct^tRi: 

4 4 . it*rs4 3 

4 5 . mxm 4 4 tcaBKos^tetc lt, 
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46. »#E4 1 tlH«<0«3t^ftHLT, 

5 4 7. 8*Jfc£4 1 \z%m<Dn%i5mzLx. 

mtmnm^mizm^x > ffimmfc±\z$A.<bnzmxm$:m'ffl?z>z\tz 

4 8. i*3ftIS4 1 HEtt<7)»>t^&»CLr. 

MeAS^x*;u*-ic#T5itfjf2£^ 

■»& * - 1 £$r$ tt s &yt%m. 

' 4 9. H^il4 1 Kiat&CD&ft^ffilC LT. M " - 

iW8BT^^*^LTWIHtftj»3t^tcAWr«AW^x^;u^-{cWrsfil!te 
20 g^ft^MS^Wji. &AMI8x*;i^-i:tcS^T, atftftcistt* 

L TMIBT X 0 CO A' * - > * ffi |ES^ ic^T 5 |g 2 fffi t , 
25 5 1. immS 0\zmffi.<D®&f : /H ZOUfeJimiZLT, 

m^7,^tmytJL^)v^-\^-At<D^n^miz]^cftm^7,^<Dyt^ 

ttCS^'^T. ilET^^*^LTIWIH«JR3t*3StCAWr'5AWiSx^;U^- 

5 2. T7 > ^tlM$nAc/^->^m^cogl7tx^;i,^-e-AT,TOL. & 



MfEMiE$nfcAW^x^;U^-ji<i:ififBMS«i)i(cSo'^T« fllHK&je 
5 3 . MfjftJi 5 2 £K«<Z>aitt;£i£K: LT> 

10 5 4. tt#E5 2£E«08tt#ffiCLT, 

•. - 

5 6. tt#B5 5fcE*<0a3fc#fc£LT. 
5 7 . gft$£ 5 5 JClE«<D»>t^{c LT. 

5 8. tt#8 5 2£IB«<B8tt#fc£LT. 

25 5 9. MfjRE 5 2 »Cl3«©8^ffitc UT, 

iifife!iftx*ji^--t:-A^ «*«©fcfi&rf5x*;u*-e-ATfc* 

6 0. T7,^{C^$nAc/N*^->^m^W^7 l cX^;L'4 : -t'-A-CBlWL, a£ 
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5 6 1. mxms oizmmcD&Bmft&wizLT. 
6 2 . iit#ig 6 o izmm<D&&mytms\z lt. 

6 3. iSJ}cii6 0lCfe«!c<D ; SBS7 , c^BCbT. : - 
MIB^T'ex^^^- t'- Ate, 1*- A^£>3 ■ 

6 4. vx7fc^/&£nrc/^->£ffi£cD^ & ■• 

.1.5 ;.TX^(DA-*->C7){g^ 

25 6 6. §jf*II 6 4 ClE«OS*S^SIl©Sji^ffiC LT. 

I9«€:8ffltr* X x y 7°^StC d <h £4# Witt 5 SJK»3feSltOSJ3fi^ffi. 
6 7 . MtfiS 6 4 Cfc«®&#8ttaB<BB!i6£i£lc Lx. 



6 9 . 6 8 »CKiR©a3t^rffifC LT. 

^AW«x*ju*-£#T*ili^ 

7.0. if ^6 8 fcgH«©»^ffiic:LT, ' > : ' : 

6 : 

7 i . if ^6 8 (cfem^T^riaiLT, 

-f£Sg2If§£, 

saesfio^tt &ff 5 m 3 is t £ § n l t & § ^ t ^ -r 5 ess ^ a 

7 3. tf*X|7 2 tiE«©lsIKxA*<X©aijt^{cLT. 
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